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20.  Abstract 

Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  Inspection  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  coi^K^tions  of  the  dam  is  based 
upon  available  data  and  visual  inspection.  Detailed  investigation  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection  and 
all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably  accurate 
assessment  of  the  conditions  of  the  dam.  It  should  be  realized  that 
certain  engineering  aspects  cannot  be  fully  analyzed  during  a  Phase  I 
inspection.  Assessment  and  remedial  measures  in  the  report  Include  the 
requirements  of  additional  indepth  study  when  necessary. 

Phase  I  reports  include  project  information  of  the  dam  appurtenances,  all 
existing  engineering  data,  operational  procedures,  hydraul ic /hydrologic 
data  of  the  watershed,  dam  stability,  visual  inspection  report  and  an 
assessment  including  required  remedial  measures. 
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This  report  is  prepared  under  guidance  contained  in  the 
RiKxxmendcd  Guidelines  for  Safety  Insjxxrt  ion  of  bans,  for  Phase  I 
Investigations.  Copies  of  tiiese  guidelines  may  be*  obtained  frem 
Die  Office  of  Chief  of  Engineers,  Washington,  D.  C.  20314.  The 
purjose  of  a  Phase  I  Investigation  is  bo  identify  expeditiously 
Dose  dams  which  may  jo.se  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  D)e  dam  is  based  upon 
available  data  arrl  visual  inspections.  Detailed  investigation,  and 
analyst's  involving  topographic  trapping,  5,ub  surface  investigations, 
testing,  and  detailed  cxmjxitat  ional  evaluations  are  beyond  the  soojie 
of  a  Phase  1  Investigation;  however,  Die  investigation  is  intended  to 
identify  any  nttd  for  such  studies. 

In  reviewing  this  report,  it  shcxild  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inflection,  such  action,  while  iirproving  the  stability  and  safety  of 
Die  dam,  removes  the  normal  lewd  on  the  structure  and  may  obscure 
certain  cxindit .ions  which  might  otherwise  be  detectable  if  inspected 
urder  Du*  normal  oj  orating  envinonrrtint  of  the  structure. 

It  is  in$r>rtant  to  note  Dial  the  condition  of  a  dam  depends  on 
numerous  and  mnf’tontly  changing  internal  and  external  conditions, 
and  is  ovolut  lonar/  in  nature.  It  would  be  incorrect  to  assume  that 
tli#  present  conditio:  of  Die  clam  will  continue  to  represent  the 
cxindition  of  the  dam  at  seme  joint  in  the  future.  Only  through 
fr<*nmnt  inspections  can  unsafe  conditions  be  detected  and  only 
throixih  continued  care  and  maintenance  can  these  conditions  be 
prevent fd  or  corrected. 

Pnas(  *  1  mstoeticns  are  rot  intended  to  provide  detailed  hydrologic 
and  hvdruulic  analyses.  In  aooorUance  with  the  established  Guidelines, 
ti k *  Spillway  Thst  flood  is  based  on  the  estimated  "Probable  Maxurun 
f  ifxd*'  for  to’  region  (greatest  reasonably  possible  storm  runoff),  or 
Martinis  tixmd  .  because  ot  tne  nuqmtuae  and  rarity  of  such  a 

event,  a  finding  tout  a  spillway  will  not  pass  the  test  flood 
srnMiid  not  ii»  interpreted  as  necessarily  posing  a  highly  inadequate 
com  it  ion.  The  tent  I  Into  provides  a  measure  of  relative  spillway 
ru;*irit y  urn  s*  rv<  us  tui  aid  in  detnnTumnq  the  need  for  more  detailed 
hvmolodic  uni  hydraulic  studies,  considering  the  size  of  the  dam,  its 
ci«  iktuI  condition  and  Die  downstream  ciarraae  potential. 
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PHASE  I  RIHVJOT 
NATIONAL  DAM  SAFETY  Pl-4/iRAM 

B RIEF  ASSESSMINT  OF  DAM 

Name?  of  Dam:  Spring  lake  Dam 

State:  Virginia 

location:  Warren  County 

USGS  Quad  Sheet:  Linden 

Coordinates:  Lat  38°  59.1*  Long  78°  02.1' 

Stream:  Tributary  of  Venus  Branch 

Date  of  Inspection:  May  5,  1981 

Spring  Lake  Dam  is  a  homogeneous  earthfill  structure  aix>ut  300  ft 
long  and  45  ft  high.  The  principal  spillway  consists  of  a  1 5  inch 
diameter  corrugated  metal  pipe  (CMP)  riser  and  a  12  inch  diameter  CMP 
outlet  which  extends  through  the  structure1.  An  earth  emergency 
spillway  is  located  at  the  right  abutment  with  an  80  ft  wide  hotter1 
and  3H:  IV  to  5H:1V  side  slotjes.  The  dam  is  classified  intermediate  in  size 
and  is  assigned  a  high  hazard  classi  f ication.  The  dam  is  located  on  a 
tributary  of  Venus  Branch  2.5  miles  east  of  Shenandoah  Farms,  Virginia.  The 
lake  is  used  for  recreational  purposes  and  is  owned  and  maintained  by  The 
Snenandoah  Property  Owners  Association . 

baseo  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (QCE) ,  the  appropriate  Spillway 
Design  Flood  (SDF)  is  the  PMF.  The  spillway  will  pass  60  percent 
of  the  Probable  Maximum  Flood  (PMF)  or  60  percent  of  the  SDF  without 
overtopping  the  dam.  During  the  SDF,  the  dam  will  be  overtopped  by  a 
maximun  of  0.6  ft  for  a  period  of  1  hour  and  reach  a  maximum  velocity  of 
3.4  fps.  Flews  overtopping  the  dam  during  the  SDF  are  not  considered 
detrimental  to  the  embankment  with  respect  to  erosion.  The  spillway  is 

judged  inadequate,  but  not  seriously  inadequate. 
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TS  v.aWil  iiL'.iM’t  i « >i  i  t  *  ’V«  ui  1  •  il  r*  *  *i|*|uirrit  prublt  mn .  An  fVciluat  ion 

,  ,  J  \  * ,,  4 .  t  «il  *  l  1  l  t  .  <  1  >||i  I  t  i » 4  i  t  T  Hi  1  i  I  I  >t  if  fTkfth  S  1.10  OkTI'  IS  11  li>uf  f  1C’  U  Tit 

jrsufn  aril  iMf.t  r  uct  K«i  0,$tu  ioi  tills  strut 'tun.  'flu  <mbunknvnt  slof**s 
(.  Hai.au  f-j  f**<  •  I  i*rut  ion  i  <  s  (u  mfi*  rif ,  invcvca  ,  the*  embankment 
m  st  i  r,*ui»JWer  tluin  t < %y*t?ti*hs d •  *>r.  tin*  visual  insj action,  tin 

d*:-.iiu  via*  a  aril  tin  firioinmo  Instil.  <»!  tin  •'nK’tuit  ,  tin-  narrow 

is  r«)t  ( n  n  is  1 1 1«  i  ♦  1 1  a  :>ci  problem  aril  a  stubl  1  i  ty  chock  is  rut 

I  t«iu  lr  ««i . 

It  is  i ccdiift *ivUci  tiuit  tlx*  nwnei  inclement  cfnercjerK^  act  ion  plan 
tii  w<u  i  i  U*  downs  tic  van  ilwcl  lings  of  any  danjers  which  may  be*  imminent. 

Tin  tolhjwiru  mut  irw  mainujikuxv  aril  nbservut  ion  funrt  iotls  should 
if  imtmtiii  within  tiit  noct  twe  lve  muntlu;: 

Th  cross  aril  wuls  on  tiu*  dam  rjnljunkment  and  in  the*  anergoncy  spill- 
v vvr  sluuld  U*  cut  at  least  once  a  year  on!  preferably  twice  a  year. 
ttuntenaiKV  is  n<xim*ndud  in  the  ear],  .iuntr  and  fall.  Existing  trees 
on  the  dam  should  lx*  cut  to  the  ground.  Trees  greater  than  3  inches  in 
diameter  should  have  their  stumps  and  root  structures  removed  and  resulting 
lioles  backfilled.  The  fallen  tree (s)  adjacent  to  the  principal  spillway 
discharge  outlet  sbculd  be  removed. 

Vehicular  traffic  should  be  restricted  on  the  dam  and  bare  areas  on 
the  OTbankment  crest  should  be  reseeded.  The  toe  drain  outlet  (s)  should  be 
located,  uncovered  and  allowed  to  flow  freely.  The  two  iron  stained  wet 
areas  located  to  the  left  of  and  belcw  the  principal  spillway  discharge 
outlet  should  be  monitored  quarterly  to  detect  any  flew  which  could  cause 
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piping  in  the  ernbaiikmcnt .  If  increased  flews  should  occur,  a  geotechnical 
engineering  consultant  should  be  engaged  to  evaluate  the  problem.  Riprap 

should  be  placed  belcw  the  principal  spillway  discharge  outlet  to  restrict 
erosion  during  flooding.  A  staff  gage  should  be  installed  to  monitor 

water  levels. 
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The  principal  spillway  consists  of  a  15  inch  diaimiier  eorr uu.i*  •  * : 
metal  pipe  (CMP)  riser  inlet.  The  riser  is  connected  to  a  12  :no* 
diameter  CMP  outlet  which  runs  through  the  dam.  The  riser  crest  : 
at  elevation  850  msl.  An  8  inch  diameter  sluice  gate  in  the  r:s<  i  ;* 
an  invert  elevation  of  818  msl  is  used  to  drain  the  lake.  Trv  * 

pi  130  has  a  length  of  142  ft  with  an  invert  elevation  at  the  out  h  * 
structure  of  810  msl.  (See  Plate  2,  Appendix  I)  . 

The  emergency  spillway  (EMS)  consists  of  a  vegetated  earthen  e*„i; 
located  at  the  right  abutment,  with  a  crest  elevation  of  852.  r>  ns!. 

The  EMS  has  a  bottom  width  of  80  ft,  3H:1V  to  5H:1V  side  slo:*-:  an: 
eat  section  (see  Plate  3,  Appendix  I  and  Field  Sketch  1,  :  '  . 

1.2.2  Location:  Spring  Lake  Dam  is  located  on  a  tributary  4 
Venus  Branch  2.5  miles  east  of  Shenandoah  Farms,  Virginia.  (S<- 
Plate  1,  Aptxmdix  I) 

1.2.3  Size  Classification:  The  dam  is  classified  as  an  mt*  r»v 
size  structure  based  on  its  height  as  defined  in  Reference  1,  An*.*:*:..-. 

1.2.4  Hazard  Classification:  The  dam  is  located  in  a  rural  . 
ncwver,  based  upon  the  proximity  of  two  inhabited  dwellinqs  locate. 

4  mile  downstream,  the  dam  is  assigned  a  "high"  hazard  classification 
The  hazard  classification  used  to  categorize  a  dam  is  a  function  o: 
location  only  and  has  nothing  to  do  with  its  stability  or  probaiuiir 
of  failure. 

1.2.5  ownership:  The  dam  is  owned  and  maintained  by  tin 
Shenandoah  1  arms  Property  Owners  Association. 
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static*- storage  data  and  stage^dischirge  data  wore  ccnputed  from 
design  details,  field  sketches  and  available  topographic  data. 

Flcxxis  were  routed  through  the  reservoir  usincj  the  principal  spillway 
discharge  up  to  a  fool  storage  elevation  of  8*32.5  msl  and  a  combined 
principal  and  c^nerejency  discharges  for  pool  elevations  above  852.  5  msl. 
Pool  elevations  alxA/e  855  msl  were  routed  over  the  non-over  f lew  section 
of  t he  dam. 

5.f>  (A^rtop|urK£  Potential :  The  predicted  rise  of  the  reservoir 
pool  and  other  fiertinent  data  were  determined  by  routing  the  flood 
hydrographs  through  the  reservoir  as  previously  described.  The  results 
for  the  flood  conditions  (FMF  and  \  PMF)  arc  shewn  in  the  following 
Table  1 : 

'Iable  r>.l  -  RKSKKVOIK  IOT >RMANiT: 


Hydrograph 


Norrru  1 

Flow  S  hM?  W 


I’e.ik  Flow,  CT: 

I  rd  i<  v 
>ut  t  l  V 

Mux ututi  KxjI  blev.it  lor. 
Ft  ,  ms. 

>>rr'^*r!  i  ow  S<  ft  ion 
( F;  1  ♦  *\  h  .  :j  msl  f 
lJept.fi  of  Flow 
[Air at  ion,  Hour* 
Vt.hfity,  fps# 

I  n  1  wa  1 1  *r  K 1  ova  t  i  c  >r» 

Ft ,  msl 

•Critical  velocity 
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71 1  1421 
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854.5  855.  ♦' 
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5.7  Reservoir  Emptying  Potential:  An  8  inch  diameter  gate  at 
elevation  818  msl  is  capable  of  draining  the  reservoir  through  the 
outlet  pipe.  Assuming  that  the  lake  is  at  normal  pool  elevation 
(850  msl)  and  there  is  .1  cfs  inflow,  it  wauld  take  approximately  3 
days  to  lower  the  reservoir  to  elevation  818  msl.  This  is  equivalent  to 
an  upproxinate  drawdown  rate  of  10  ft/day  based  on  the  hydraulic 
height  measured  frcm  normal  pool  to  the  invert  of  the  drawdown  pipe 
divided  by  the  time  to  dewater  the  reservoir. 

5.8  Evaluation:  The  U.  S.  Army,  Corps  of  Engineers*  guidelines 
indicate  the  appropriate  Spillway  Design  Flood  (SDF)  for  an  intermediate 
size,  high  hazard  dam  is  the  PMF.  The  spillway  will  pass  60  percent  of 
tin*  IMF  without  overtoiling  the  crest  of  the  dam  (60  percent  of  the  SDF)  . 
Inn  ing  the  SDF,  the  dam  will  Ijt  overtopp'd  by  a  maximun  of  0.6  ft  for  a 

;j»  !  i  ot  1  rx >ui  at  a  nviximum  velocity  of  3.4  fj>s. 


MIXTION  6  -  IVvM  bTAHIMTY 

6.1  hv >ui»  1-it  ion  a: id  Abutir* aiti, :  Tri*  than  e  l<KMt*ii  u.  f.Ji*  v*  ♦  t:  . 

jortion  of  t ]r'  Blue  kukje  j^jysAo«uu;‘*iio  province  t A  Virui:.*a.  '!*»'■ 

rtki  jor  1 1 y  of  the  than  is  ui  tier  lain  by  tin  W*  v* •  r  t r >: i  iunikitioi.  (  :  . unbi  mi. 

aue;  fiwvcr,  tin-  r  i  *  I-  *t  eiii  of  tin  *i*un  o  u;*krhur.  by  tin  i.r, 

1‘uimt  li*!;  of  ! * i t  ^  ikr  •  e  anbi  bin  i  :*  .  'II n  ■  \it .  «*♦::.  « *  .;4:. : : :«t  .  ’tii.  ■: 

lark  to  <:ia.is:,  u  n  *t  oIaisuI  t  ,  ;  a: b  •  ycyll.o  ,»:«1  :•■  :  **u  .  : 

Tin-  vu  Vri  ini.  iu*\.hi*:  ,u.  uj^ei  ■:.ku  *  . *-;•  ii  1*  'i:n;iTi  i  a* «  *.*  *  ;• 

i  I  it  <t1  »  t i:  #  <i  im  i  k «  b  :  -a:  niy  }  4  i\  1  1  l  *  •  .  i:  i  * .  •  1 1  '■  *  ,  lii.:  .  s  .  .  i  * 

a  hi  r.  .a:  ’  /  : « ■:  i  •  b  *  i  h  *i  alt  uiuin:  t; * i  ;  i» .  ;V*  ;  l 

i :  ]  •  *.  w  » i ;  ■:  i* .  !*.*::  i»  t i  :  .< . .  *:  *  t  .  *  ♦  •  i  *  .  .<  :  *  i  i 

.  t;  <  i  .  r*»  1 1  •  'Ji<  •  *  *  : .«  i  *  .  '*V  .  i  *r  •  < :  .  <  s  :  • 

.  .«  *  *  ’  ’  ’  ♦  ;*»'♦«  i  i  • 

t .  ;  *  i  v.  *  \  ,  a  .  ■  ; .  s . .  i :  ; 1 

’  ■  f  1*  .  ::  1  r  i .  .  k."  ■:  t  *  i '  ' t 

»  '  *  *  :  ■  •  '  •  »  ‘  i  .  ’  ' 

’  V .  1  *  .  «%  i  i '  •  * 

■  t  *  >.  i  • 


_  i  ■ 


(A/crtopping  is  not  considered  a  problem  because  of  the  :n:wl! 

dui*ation  of  flood.  Also  the  velocity  of  3.4  fps  is  loss  u.. 
effective  eroding  velocity  for  a  vegetated  earth  embankment,  a*;: 
t  fps.  Some  erosion  is  anticipated  on  the  downstream  slo{je  dur . 
tup]  incj;  liowever ,  it  is  not  considered  to  be  great  enough  to  rrt 
sdibility  problem.  Since  no  undue  settlement,  cracking,  or  s«.-  : 
natnii  at  die  time  of  inspection,  it  appears  that  the  aTibankment 
for  control  storage  at  elevation  850  msl. 

Tile  saturated  ground  condition  present  along  the  downstream 
ixlievud  to  ic  related  to  flow  fran  the  toe  drain (s)  end  also  s< 
through  the  dam.  Attempts  should  be  made  to  locate  the  toe  dram 
i:*i  rerrivo  .mv  cover  material,  so  as  to  allow  free  flow.  The  tv, 

,  no: mb  areas  observed  adjacent  to  and  below  the  discharge  piio 
:*  !  .  •  vd  it}  be  related  to  seepage  through  the  dam  even  though  nc 
•••  ;  m  -  PAvi.  rIhis  docs  not  necessarily  create  an  unsafe  condi t 

a  ,  t.n-e  areas  should  be  monitored  periodically  in  attempt 

;•  .  \  increases  in  flew  which  may  result  in  piping  wit 
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